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Population-based Child Development Trajectories
Thank you all for coming

Very excited about this talk -- 


First I will share some findings from studies that shows how everyday experiences can fundamentally affect the development and functioning of all of our biological systems.

Second, I will share studies and ideas that highlight why we at HELP think it is highly important to collect population-level child development trajectory data.
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At HELP, we recognize that when we talk about children’s experiences, these take place across a range of different environments. In other words, a child’s development is impacted not just by what they experience at an individual level, but by their family, community, and even global context as well as the interactions between these experiences. 

This understanding of the importance of different environments or “ecologies” that impact child development is referred to as a bioecological model of child development. 










The Early Development 
Instrument



A teacher-administered tool 

Early Development Instrument                        
(Janus & Offord, 2007)
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In research projects at HELP, one of the main research tools used to collect data on children is the 
Early Development Instrument
The EDI has, in the words of the EDI developers, the following purpose, namely:
“To provide communities with a tool to assess outcomes of early development 
as reflected in early children’s school readiness.”

The EDI is a questionnaire that is administered annually by 
Kindergarten teachers across BC.





What Does the EDI Measure?





Explaining 
variability in 
child outcomes



Association with 
poverty

Further considerations





The socioeconomic gradient 
in health

Inequalities in socioeconomic status

are related to 

inequalities in population health.
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Kosteniuk, J. G., & Dickinson, H. D. (2003). Tracing the social gradient in the health of canadians: Primary and secondary determinants. Social Science & Medicine, 57(2), 263-276. doi:10.1016/S0277-9536(02)00345-3



Deep and persistent wealth inequality in Canada 
Broadbent Institute, 2014

DISTRIBUTION OF WEALTH IN 
CANADA BY DECILE, 2012 
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BC 
Child Poverty 
report card 

https://still1in5.ca
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https://www.sparc.bc.ca/wp-content/uploads/2017/12/2017-BC-Child-Poverty-Report-Card.pdf



That is the 
overall rate –
but are all groups 
equally 
affected?
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https://www.sparc.bc.ca/wp-content/uploads/2017/12/2017-BC-Child-Poverty-Report-Card.pdf 
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Canadian Centre for Policy Alternatives
http://homelesshub.ca/gallery/bad-worse-child-poverty-rates-canada 
https://www.policyalternatives.ca/publications/facts-infographics/infographic-bad-worse-child-poverty-rates-canada 

On Terminology 
Indigenous peoples are far from a homogeneous group. Personal identity, legal status, and national histories all play into a complex dynamic under this broad term. 
For the purposes of this paper, we have used a blend of language to de- scribe these different peoples, partly driven by Statistics Canada’s termin- ology in the census, which is the principal source material for data. 
Indigenous peoples in Canada include three broad groups with Aborig- inal rights described in Canada’s constitution, First Nations (Indian), Métis and Inuit. First Nations people may include both status Indians and non- status Indians. However, only status First Nations people are subject to the Indian Act and only their communities live on reserve. Because of these facts and the significantly different findings for this group of people, this paper discusses status First Nations separately and apart from the Métis, Inuit and non-status First Nations peoples, for whom there is no appropriate collect- ive term. For reasons of statistical validity and ease of comprehension, we have grouped the Métis, Inuit and non-status Indian peoples together, and under the collective short-form term “MInsI” where necessary. 


https://www.policyalternatives.ca/sites/default/files/uploads/publications/National%20Office/2013/06/Poverty_or_Prosperity_Indigenous_Children.pdf 



Fair Society, Healthy Lives 

High cognitive score at 22 
months of age

Low cognitive score at 22 
months of age
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'Fair Society Healthy Lives’
http://www.instituteofhealthequity.org/resources-reports/fair-society-healthy-lives-
the-marmot-review/fair-society-healthy-lives-full-report-pdf.pdf
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http://www.instituteofhealthequity.org/resources-reports/fair-society-healthy-lives-the-marmot-review/fair-society-healthy-lives-full-report-pdf.pdf


Early brain development and pruning



Biological Embedding

Experience/Behavior

Gene Expression

Cell/Synapse

Neural Circuitry



Gene-environment interactions

Social epigenetics is the process by which
early life experience influence chemical 

reactions that, in turn, 
alter the ways our genes function or are 

expressed.

And these differences in expression influence 
lifelong health and wellbeing.

Presenter
Presentation Notes
predictive adaptive response (PAR) 






Precis octavia
Wet Season Dry Season



Early experiences
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Brain Systems for the Mediation of Social Separation-Distress and Social-Reward Evolutionary Antecedents and Neuropeptide Intermediariesa
Authors
JAAK PANKSEPP,
ERIC NELSON,
MARNI BEKKEDAL



“The making and breaking of affectional bonds”
John Bowlby, 1977
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“Every child requires someone in 
his or her life who is absolutely 
crazy about them.”

- Urie Bronfenbrenner
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One of the most important assets is the presence of supportive adults.



“Owen & Mzee: 
The true story of a remarkable friendship”
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http://www.wolaver.org/animals/owenandmzee.htm



Owen and Mzee book



Caring relationships

… help to regulate stress; 





“An Elephant Crackup”
Charles Siebert, New York Times, October 8, 2006 
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http://www.mrwallpaper.com/Elephant-Mother-Baby-wallpaper/


Talk about Elephant story from New York Times



“Love at Goon Park: 
Harry Harlow and the science of affection”

Deborah Blum, 2002
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http://www.flickr.com/photos/niallcorbet/6158611662/ 
Stephen Harlow Deborah Blum
Love at Goon Park
Stephen Suomi research on rhesus macquaces 
Babies who are not raised by a warm and caring caregiver are more aggressive.




Parenting and stress reactivity

• Suomi: Risk, Resilience, and Gene-Environment Interplay in 
Primates

• Meaney, M. J. (2001). Maternal care, gene expression, and the 
transmission of individual differences in stress reactivity across 
generations. Annual review of neuroscience, 24(1), 1161-1192.

• Boyce, Ellis: Biological sensitivity to context: I. An evolutionary-
developmental theory of the origins and functions of stress 
reactivity.

• https://www.theatlantic.com/magazine/archive/2009/12/the-
science-of-success/307761  
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Stress reactivity is the capacity or tendency to respond to a stressor. It is a disposition that underlies individual differences in responses to stressors and is assumed to be a vulnerability factor for the development of diseases.



Caring relationships

… help to regulate stress; 
… and less toxic stress means healthy gene 
expression and better brain development.



Chronic 
childhood 
adversity

Miller, Chen, & Parker, 2011
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Miller, G. E., Chen, E., & Parker, K. J. (2011). Psychological stress in childhood and susceptibility to the chronic diseases of aging: moving toward a model of behavioral and biological mechanisms. Psychological Bulletin, 137, 959-997.



Chronic 
childhood 
adversity

Miller, Chen, & Parker, 2011

Heightened 
stress 
reactivity
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Chronic 
childhood 
adversity

Miller, Chen, & Parker, 2011

Heightened 
stress 
reactivity

Heightened 
inflammatory
tendencies
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Chronic 
childhood 
adversity

Miller, Chen, & Parker, 2011

Heightened 
stress 
reactivity

Heightened 
inflammatory
tendencies

Antisocial 
behavioral
proclivities
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childhood 
adversity
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Lack of caring relationships

Children lacking warm, caring relationships are more likely 
to …
be aggressive;
report lower wellbeing; 
develop brains that are not as effective in regulating 
negative feelings and emotions;
show poorly regulated responses to stress;
have poor immune functioning;
have cognitive impairment.
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See also work by Rene Spitz

 Harry Harlow (rhesus macacques)

Allan Schore: 
Dr. Allan Schore is on the clinical faculty of the Department of Psychiatry and Biobehavioral Sciences, UCLA David Geffen School of Medicine, and at the UCLA Center for Culture, Brain, and Development. 
integration of neuroscience with attachment theory



Nutrition



Dolinoy, Weidman, & Jirtle, 2007
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Mice were bred to be genetically identical

Prenatal nutrition

Folic acid
Methylation 


Picture from:
http://sites.duke.edu/dukeresearch/files/2011/10/Jrtle-Agouti-Mice-2-300.jpg



Identical genes, but different prenatal diet

Waterland & Jirtle, 2003

Restricted diet:
More obesity 
More diabetes
More cancers

Presenter
Presentation Notes
http://whowillcomforttoffle.files.wordpress.com/2012/04/agouti-mice-epigenetics.png

Supplemented diet contained important micro nutrients:
choline, folic acid, betaine and Vitamin B12 


Changes in genetic phenotype/expression of genes:

Different color of coat
Obesity versus no obesity
Prone for cancer and diabetes



Nutrition

In humans,
mothers’ nutrition during pregnancy
is associated
with risk for obesity, diabetes, cancers,
and other health outcomes in their infants. 



Sleep
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https://assets.babycenter.com/ims/2013/03/BLP0009380_4x3.jpg?width=800 



Silva et al., 2004

Sleep
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http://cruelsports.files.wordpress.com/2010/02/doormouse-on-sanctuary.jpg

Sleep deprivation impairs cognitive functioning, memory, increases stress in brain

Silva et al., 2004

Role of hippocampal oxidative stress in memory deficits induced by sleep deprivation in mice
R.H Silvaa, , , 
V.C Abílioa, 
A.L Takatsua, 
S.R Kamedaa, 
C Grassla, 
A.B Chehina, 
W.A Medranoa, 
M.B Calzavaraa, 
S Registroa, 
M.L Andersenb, 
R.B Machadob, 
R.C Carvalhoa, 
R.de A Ribeiroa, 
S Tufikb, 
R Frussa-Filhoa




Sleep loss or deprivation

Obesity & Diabetes
Hypertension and cardiovascular disease
Anxiety & Depression
Cognitive functioning

Smaldoen et al., 2007
Sadeh et al., 2002
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Sleep Disorders and Sleep Deprivation: An Unmet Public Health Problem
By Committee on Sleep Medicine and Research

http://books.google.ca/books?hl=en&lr=&id=KexmhhRu84MC&oi=fnd&pg=PR1&dq=sleep+deprivation+health&ots=w4TnxsXZ6n&sig=ok6zlr_Dtz6b6eAmftmxbBDzVSc#v=onepage&q=sleep%20deprivation%20health&f=false

obesity(Hasler, 2004)
, because insufficient sleep increases appetite/disrupts appetite regulation (Taheri et al., 2004)

Sleepless in America: Inadequate Sleep and Relationships to Health and Well-being of Our Nation's Children
Arlene Smaldone, Judy C. Honig and Mary W. Byrne

Sadeh, Gruber, Raviv, 2002 in Child developmnet




Importance of Play



Fagen & Fagen, 
2004

Play

Presenter
Presentation Notes
This photo and caption were submitted to the 2008 International Photo Contest. Solve puzzles, and download wallpaper.
Photograph by Oliver Klink

http://photography.nationalgeographic.com/photography/enlarge/grizzly-bear-cubs-bestwp.html

Study by Fagen and Fagen, 2004, shows that bear cubs that pay have higher survival rates in the wild




Play & brain size 
across species
Social play

Relative size of brain regions with
socio-cognitive, motor, emotional, & visual functions

Lewis, 2003
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Species that play more socially have higher brain sizes.

“Play is the only way the highest intelligence of humankind can unfold.” Joseph Chilton Pearce

“It is paradoxical that many educators and parents still differentiate between a time for learning and a time for play without seeing the vital connection between them.” Leo F. Buscaglia
“If animals play, this is because play is useful in the struggle for survival; because play practices and so perfects the skills needed in adult life” Susanna Miller
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Play & human development

“Social pretend play and developmental theory-based 

programs that integrate different forms of play have 

positive long-term associations with social, emotional, 

and cognitive skills, and behavioral outcomes.”

- Lillard, Pinkham, & Smith, 2011; 
- Konner, 2010



Interim summary …



Biological embedding

“How Experience Gets Under the Skin to Create 
Gradients in Developmental Health”

• Annual Review of Public Health
• Hertzman & Boyce

• http://www.annualreviews.org/doi/full/10.1146/annurev.pu
blhealth.012809.103538?url_ver=Z39.88-
2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub%3
Dpubmed

http://www.annualreviews.org/doi/full/10.1146/annurev.publhealth.012809.103538?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub=pubmed


2nd

Decade
3rd/4th

Decade
5th/6th

Decade
Old 
Age

▪ School failure ▪ Obesity
▪ Depression

▪ Coronary heart 
disease

▪ Diabetes

▪ Premature aging
▪ Memory loss
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Key Messages
This slide illustrates life course outcomes with roots in early childhood. 
Nurturant environments promote healthy child development. 
Without nurturant environments children are susceptible to the outcomes listed in this slide. 
 
© 2014 Human Early Learning Partnership




If you had a billion CAD$  
to spend on a ‘public 
health issue’, … 
what would you do? 



The Heckman Equation



The Heckman Equation



The Heckman Equation

“One dollar spent in the early 
years is estimated to save 
between $3 and $9 in future 
spending on health, social and 
justice services.”

Grunewald, R. & Rolnick, A. (2006), from 
The Chief Public Health Officer’s Report on 
The State of Public Health in Canada 2009



What are 
children’s 
early childhood 
experiences
in BC?
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Given early experiences are so important, what are the ways in which we measure them in British Columbia?

Right now there is a gap in information about children’s experiences in early childhood. There are some tools that seek to track children’s development at this age, but the use of these tools varies across (and even within) provinces and territories across Canada. Also, most exising tools focus on developmental outcomes of the individual child and they do not cover a child’s experiences and do not address the social context and conditions in which children grow up.

In summary, currently in BC, or anywhere else in Canada, there is no system in place to regularly collect and share information on children’s experiences before school age – filling this gap is part of the vision for the Toddler Development Instrument! 



Pilot findings 
2016-2018



Thank you!
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